Binding of two mono-acylated lipid monomers by the barley lipid transfer protein, LTP1, as viewed by fluorescence, isothermal titration calorimetry and molecular modelling.
The binding of two mono-acylated lipid monomers by plant lipid transfer proteins (LTP1s) presents an attractive field of research that could help our understanding of the functional role of this protein family. This task has been investigated in the case of barley LTP1 because it is known to exhibit a small cavity in its free state. The titration with lipids could not be followed by fluorescence with the native protein. Indeed, this LTP1 possesses a tyrosine residue on its C-terminus, Tyr91, which is not sensitive to lipid binding but mainly contributes to the fluorescence signal intensity. However, the binding of 1-myristoylglycerophosphatidylcholine (MyrGro-PCho) could be monitored by fluorescence after removal of Tyr91 by a carboxypeptidase. These experiments returned a dissociation constant of about 1 microM and showed that the protein can indeed bind two monomers. This result was corroborated by molecular modelling where the structure of the complex between barley LTP1 and MyrGro-PCho was derived from that determined in the case of wheat [Charvolin, D., Douliez, J.P., Marion, D., Cohen-addad, C. & Pebay-Peyroula, E. (1999) Eur. J. Biochem. 264, 562-568.]. Results from isothermal titration calorimetry experiments indicated non-classic titration behaviour but also suggested that two lipids could be bound by the protein. Finally, barley LTP1 binds two omega-hydroxypalmitic acid, a compound found in the family of cutin monomers. The fact that the binding of two lipids could be related to the physiological role of this protein family is discussed.